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Although we are living in the information economy, not many companies 
are able to leverage its IT capabilities to achieve the sustainable competitive 
advantages. In this rapid changing business environment, the flexible IT platform -
information infrastructure and efficient software development capabilities - is 
going to facilitate the various options of the business restructuring. 
This study will review the IT environment of Hong Kong and the 
theoretical development of the Quality Management System. It fiirther explores the 
various efforts to increase the Software Quality Management, which has been led 
by the Capability Maturity Model (CMM), and the current development of the 
CMM in three dimensions - worldwide, Taiwan and Hong Kong. Finally, the 
extensive research was tried to assess the overall level of the software process 
management maturity in Hong Kong and compare with that of Taiwan. Due to the 
time constraint and lack of interests in the CMM, the response rate was too low to 
use them for the quantitative analysis. But the qualitative analyses have been made 
by the interview to understand their software quality management system and the 
general software development practice and estimate the overall level of the CMM 
in Hong Kong comparing to that of Taiwan. 
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The two most used words describing today's business environment are to 
be "information" and "globalization." In the era of the information economy and 
globalization, consumers are educated and empowered, resources are abundant and 
entry barrier is ever lowering down. It drove out the conventional major players 
out of the scene and required a ground shaking restructuring of the company. 
Companies have to rebuild their competitive advantages based more on the 
capabilities such as organizational capabilities and competitive capabilities, rather 
than on resources. These capabilities are interdependent with the information 
infrastructure, more precisely the flexible IT platform. So it's the time for the 
business manager to build their IT capabilities. However, under the current 
economic climate, many companies are under pressure to reduce cost of operation 
and minimize further investment. This climate does not mean that companies 
should overlook potential cost saving opportunity, which lies within the company 
itself. According to US Department of Commerce, inefficient software costs the 
ix 
US economy $60 billion a y e a r � T h i s result is mainly due to the inefficient use of 
hardware and misallocation of resources. The starting point for optimization is to 
stop the finger pointing, friction and conflict between different departments within 
the organization. The ultimate solution for this situation is to have an assessment 
system, which enables an organization to monitor its overall system, IT 
performance, and IT projects on a continuous and regular basis. The questions are 
how to assess objectively, how to define quality standards in a practical way, and 
how to measure the maturity level. 
Objectives 
In this research, our objective is to use the company case studies 
conducted in Hong Kong and the questionnaire derived from "Software Project 
Process Management Maturity and Project Performance." study in Taiwan to 
benchmark the IT performance of Hong Kong with that of Taiwan. Our main 
focus is on Hong Kong, a detailed review of each company has been made into 
three areas; the company profile, the software quality management system and the 
software process management maturity and project performance. In addition to 
that, a statistical analysis derived form the questionnaire is conducted to compare 
the mean value of each respondent with that of the Taiwan study. Among these 5 
1 US Department of Commerce - National Institute of Standards and Technology, 
News Release - June 28, 2002, Michael Newman 
X 
companies, two companies are in the IT services industry, one in the chemical 
production, one in media and one in the stock brokerage. 
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IT PROFILE OF HONG KONG 
IT Penetration in 2002 
Since 2000, the Census and Statistics Department in Hong Kong has 
annually conducted surveys on IT usage and penetration in the business sector. 
Results of these surveys showed that there has been a steady growth trend in IT 
adoption in the business sector. The computer usage in 2002 is 54.5% (increasing 
from 49.7% in 2001), internet usage 44.2% (37.2% in 2001), and establishments 
having web sites 11.8% (10.7% in 2001). In addition, the survey conducted in 
2002 revealed that only 3 to 4% of the establishments not using PCs or the Internet 
had planned to install PCs or connect to Internet. The most commonly cited 
reasons for not planning to do so were "no business benefits to do so" (cited by 
about 70% of those establishments) and "lack of personnel familiar with using 
PCs/Internet" (cited by about 30%f. 
2 "Survey on IT usage and penetration in 2001, 2002", Census and Statistics 
Department of Hong Kong (SAR) 
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Govemment Initiatives 
The Government has set up various funding schemes to meet the different 
needs of local enterprises so as to enhance their competitiveness. For instance, $1.9 
billion has been allocated to set up four SME funding schemes, which can assist 
Small and Medium Enterprises (SMEs) in IT adoption. The SMEs are making 
good use of these fiinding schemes to meet their needs and to enhance their IT 
capabilities. As at December 2002, the SME Business Installations and Equipment 
Loan Guarantee Scheme has provided loan guarantee of over $34 million to SMEs 
for purchasing IT equipment including computer hardware and software. The total 
amount of IT related loans involved was about $68 million. The SMEs Training 
Fund has provided grant of over $6 million to over 1500. Under the first batch of 
the SMEs Development Fund applications, funding support of over $28 million has 
been approved for 17 trade and industry associations, industry support 
organizations and professional bodies to implement 27 project proposals, which are 
conducive to helping SMEs to enhance IT awareness and adoption. 
Software industry of Hong Kong 
The key element of the IT services sector in Hong Kong is the software 
industry. IT spending reached HK$ 17.1 billion in 2000 and was among the highest 
in Asia on a per capita basis. Hong Kong IT spending is expected to reach HK$ 
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20.3 billion in 2005^ Although most of the local software developers are small 
^ firms with less than 20 employees, they are able to produce competitive tailor-
made software to support local and foreign clients. Their service include a wide 
range of businesses such as banking and finance, shipping, freight forwarding, 
logistics, trading , transportation, wholesaling and retailing, manufacturing, and 
graphics and multimedia. According to the Hong Kong Productivity Council, total 
revenue generated by independent software vendors (ISVs) in Hong Kong 
amounted to HK$ 9 billions in 2000，around 20% of which were export earnings^ 
Many software companies undertake software development projects for companies 
in the Mainland and Southeast Asia. Local companies install management 
information systems to monitor their subsidiaries in the Mainland and elsewhere. 
These companies usually prefer to install in their overseas subsidiaries the same 
computer systems as in their Hong Kong headquarters, especially in financial 
reporting and electronic mail, which can be standardized to a high extent 
internationally. 
In terms of standardization and quality assurance, in 2000, there are 
around 60 IT companies in Hong Kong with ISO 9000 certification and two-fifths 
of them are involved in software development ^, In order to enhance their 
competitiveness, some Hong Kong software companies are also active in achieving 
3 Software Industry Information Center - IT spending survey 2000 Hong Kong 
Information Technology Federation, Newsletter - October 2002, Charles Mok 
4 Software Industry Information Center Journal, pilot issue, September 20, 1996, 
P.2 
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the Capability Maturity Model (CMM) standard ^ Besides Hong Kong, the 
positive influence from China due to close link with Hong Kong will also help 
promoting the IT industry within the region. China's software market, worth about 
$2bn in 1997, had grown to an estimated $8.2bn in 2001. By 2004, according to 
the Gartner Group, it will have more than doubled to $17.8bn, reflecting a 
compound annual growth rate of 36 per cent over seven years. Over the same 
period, the Gartner group estimates the hardware market in China will grow from 
$9.7bn in 1997 to $29.9bn in 2004, a more modest growth rate of 17 per cent. 
Gartner's figures are marginally more bullish than those of IDC Greater China, 
which estimates the combined IT market in China will rise from $16.3bn in 2000 
to $50.7bn in 2005/ These growing trends pose both threats and opportunities to 
Hong Kong. For those companies which are not up to international quality 
standards, these trends are threats because the number of competitors entering into 
the market will increase. For those companies which are accredited internationally, 
these trends are opportunities because their pursuits of international quality 
standards would be recognized by their clients. 
5 Profiles of Hong Kong Information Technology Services, Business News Article -
23 September 2002, Hong Kong Trade Development Council, p.l, 2 
6 Ibid 





In this chapter, you will see the three major check points when you craft 
the IT strategy fine tuned with the corporate strategy. Then the value of the quality 
management system will be reviewed as the effective assessment tools to the 
performance and as the guideline to develop the detailed policies and procedures to 
implement the strategy. 
IT Strategy - 3 Check Points 
In an era of ever-changing business environment, IT has grown up from 
'nice to have' to 'can't work without it.，Although it would never be enough to 
stress its importance, IT is not an end in itself but the means to reach the end. So 
how to align IT strategy with the corporate strategy and furthermore to create the 
integrated dynamic strategy is an incredible puzzle to the business managers. 
Flexible Platform 
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Most common complaints from business managers to legacy IT system 
were incompatible databases and applications, poor quality of data, restricted 
scalability and rigid vendor's software modules. Given the current paradoxical 
pressures of the better performance and cost-saving, IT might be easy not only to 
be jeopardized, but also stymie to the business transformation. The first button for 
this puzzle should be sharing the business strategy in the face of the rapid changing 
business environment between business managers and IT managers, and building 
up the flexible IT platform. 
Some of hot issues would be an agreed guarantee of accessibility by the 
customer to the shared corporate database and applications. The system should be 
scalable in line with the geographical expansion and product diversification 
strategy. The information of customers' experience should be shared immediately 
with relevant internal and external parties. The expected delivery is to be known 
well in due course and yet just in time. 'Quality of service (QOS)，has been taken 
into granted for the IT system, rather a luxury. Again the database should be able 
to bundle or unbundle other database without harming ‘QOS，in lieu of the 
dynamic business transformation. 
So "How can you do that?" The keyword presented by C.K. Prahalad 
and M.S. Krishnan^ is the flexible information infrastructure - applications and 
hardware systems, which deliver "economies of change." The Figure 1 will show 
8 Prahalad, C.K. and Krishnan, M.S. "Dynamic Synchronization of Strategy and 
Information Technology." MIT Sloan Management Review, Summer 2002 
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Figure 1) Balancing Flexibility and Efficiency 
But another important issue, the dynamic synchronization between the 
strategy and the information infrastructure, could be possible only if the 
organization, especially managers, incorporates the dynamic synchronization into 
the mindset and strategy because the wave of change is continuous. In that case, 
the holistic and flexible IT platform - infrastructure and management system - will 
be not just supportive to the business transformation but can be the very strategic 
core competence. 
A practical tool has been developed to evaluate the organization's status 
and provide the guideline to the flexible platform as "Applications-Portfolio 
Scorecard," by C.K. Prahalad and M.S. Krishnan? The Scorecard consists of six 
check points as below. It may not be the ultimate solution but the good starting 
9 Ibid 
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point for sharing the opinions between the business managers and IT managers. 
1. What is the role of application in strategy? 
2. Is knowledge about the business-process domain stable or evolving? 
3. How much does the application get changed? 
4. Where do we source the applications? 
5. What is the nature of the data? 
6. What are the quality problems? 
Strategy vs. ROI 
Recent economic downturn blew off the so-called dot com bubble and 
further threw the compelling slogan, "show me the money.⑴’，It is not the time just 
to build up the infrastructure and wait for the applications with a promising ROI. 
We've got to measure strict scrutiny which of these things helps us solve a 
problem in a clear and compelling fashion. We've got to have the clear process 
and applications to the clear user group." As the money comes from the client, the 
starting point is going to be the CRM or customer-facing applications. 
The next question will go to "how much should we spend on IT?" Here 
we have to go back to the basic again, "look into your strategy," specifically IT 
ftinctionality in your corporate or business strategic platform. This should not be 
pushed to an IT manager; rather it is the role of the senior management. The 
� James Ericson, "ROI versus Strategy", editor of Line 56 
H Ibid 
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answer would not be reached just by comparing with other company in the similar 
industry. 
Outsourcing or Internal Development 
This issue is particularly important since most of companies in Hong 
Kong 一 big or small - would not be able to maintain a good enough internal IT 
team due to the limited IT resource. "Given the potential headaches of managing 
IT, outsourcing appeared to be a simple solution to the management frustrations," 
said Ericson'^. IT outsourcing would be as much complicated as the construction 
project. The work can be delivered in the requested specification. But once 
delivered, you would have very limited flexibility or capability to make the proper 
changes in response to the business environment. It would be simple to bring in 
ERP system with proper customization, but it would be quite costly in terms of 
time and money to maintain the relationship with the supplier and further a huge 
task if you'd like to migrate to the next version. It might be catastrophe if the 
vendor fails to meet the contractual obligation. 
The suggested solution would be to develop the core IT capability in-
house and make use of the selective outsourcing. The outsourcing can be well 
extended to the infrastructure and applications. This model was found in our case 
studies 一 Dow Chemical, Hong Kong. 
12 Ibid 
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Oualitv Management System - Instituting Best Practices 
Implementation and execution of a freshly chosen strategy would be 
another challenge to the business manager. It is primarily a hands-on, close-to-the-
scene administrative task that includes the following principal aspects among 
others'^: 
- B u i l d i n g an organization capable of carrying out the strategy successfully 
—Allocating company resources 
-Es t ab l i sh ing strategy-supportive policies and operating procedures 
- I n s t i t u t i n g best practices and programs for continuous improvement 
David J. Teece said, "Once the product design stabilizes, there is likely 
to be a surge of process innovation. ！彳，，The strategy-supportive policies and 
operating procedures and instituting them for the continuous improvement would 
be as much important as the strategy itself. The policies and procedures are to aid 
the implementation and provide benchmarks and evaluation tools. One thing to 
remember here is that the implementation is done not by these policies but by the 
people. So the policies and procedures should be as lean as possible. 
Although managers make use of their best innovative and inventive 
efforts to device these policies and procedures, the so-called "best in industry" and 
13 Thompson, Arthur A. Jr. and Strickland A.J. Ill, Crafting and Executing Strategy 
12th Edition page 19. 
Teece, David J. “Profiting from Technological innovation" Research Policy 15 
(1986) pp 286-305. 
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"best in world，，practices would be valuable yardsticks for gauging its performance 
and even useful guidelines to 'customize' them into the company's own specific 
situation. Such efforts have been developed to the Quality Management Systems 
for the manufacturing industry. There were three main historical perspectives to 
Quality Management as b e l o w ” 
Deming's 14 Points 
Deming's approach to quality is orientated around the customer and 
emphasizes senior management responsibility in taking the lead to processes and 
systems. Deming advocates Statistical Process Control (SPC) for improving and 
removing variation within processes. He is credited for the quality approaches 
adopted by Japanese manufacturing industry. His famous 14 points for quality 
management are as below. 
1. Create constancy of purpose 
2. Adopt the new philosophy 
3. Cease dependence on inspection 
4. Move towards a single supplier for any one item (End lowest tender 
contracts) 
5. Improve every process 
6. Institute training on job 
15 Baddoo, Nathan, "Quality Management Systems (QMS) for Software" Lecture 
Notes, University of Hertfordshire 
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7. Institute leadership 
8. Drive out fear 
9. Break down barriers between departments 
10. Eliminate slogans and exhortations 
11. Eliminate management by objectives (targets) 
12. Remove barriers to pride of workmanship 
13. Encourage education and self-improvement 
14. Create a structure in top management that will push daily on the above 13 
points 
The Juran Trilogy 
Juran's approach to quality management is similar to Deming's. Juran 
argues that quality should be judged by how well the product or artifact fits the 
purpose for which it is implemented. He emphasizes the improving quality rather 
than a conformance to some specification alone. Juran also advocates the use of 
SPC and emphasize on people and teamwork. The concept of Juran's Quality 
Trilogy is as follow and its diagram is as shown on Figure 2 below. 
Identify the Customers and determine Customer's 5 needs 
Quality Planning Develop product features and processes 
Establish quality goals 
Establish measurement and standards of performance 
Quality Control 
Evaluate performance 
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Establish infrastructure 
Quality Identify projects and teams 
Improvement Provide resources and training 
Establish controls 
Qualtty Planning Quality Control (during operations) 
Spofadicjl 
j 
5 ^ J \ t . Origins 2one of 
g, W qualHy control 
, I P A I R \ L 
i % H C / t n ^ ivds/a • \ — 
® mg^JjLjg—m ^ p NBwzond of 
« \}和 aiity control 
\ Qual t t ^ m p r o v S y w n ^ ^ ^ ^ ^ B 
Lesson learned * 
J.M. Juran VWton, CT iJsed wtm the expresa per_Bk>n of the Juran InaMute. Aug. 1 
Figure 2) The Juran Trilogy Diagram: Quality Planning, Quality Control 
and Quality Improvement 
Crosby's 14 Quality Steps 
Crosby's approach to quality management focuses on PREVENTION. 
Crosby suggests that quality is achieved through the preventive measures that are 
instituted in a system. He is less enthusiastic about traditional testing and 
inspection methods. His approach is sometimes known as the ‘zero defect' 
-14 -
approach to quality management. He is less people oriented and does not 
appreciate the SPC. But he is also the process oriented, i.e. quality improvement. 
Crosby's 14 Quality Steps are as below. 
1 • Management commitment - Make it clear that management is committed to 
quality 
2. Quality improvement team — Form quality improvement teams with each 
department committed 
3. Quality measurement - Determine where current and potential problems lie 
4. Cost of quality evaluation - Evaluate the cost of quality and explain its use as a 
tool 
5. Quality awareness 一 Raise the quality awareness and concerns of all employees 
6. Corrective action - Take actions to correct problems identified 
7. Zero-defects committee — Establish a committee for zero defects programme 
8. Supervisor training - Train supervisors to actively carry out their role in quality 
improvement 
9. Zero-defects day 一 Hold a 'zero defects' day for all employees to highlight the 
changes 
10. Goal-setting 一 Encourage individuals to establish improvement goals 
11. Removal of Error Causes - Encourage communications with management 
about obstacles to improvement 
12. Recognize and appreciate participants 
- I S -
IS. Quality councils - Encourage quality team to communicate to improve the 
quality improvement program 
14. Do it again - Set up a new team of representatives and begin again 
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CHAPTER III 
SOFTWARE QUALITY MANAGEMENT 
Although the physical information infrastructure — hardware systems and 
communication systems — are integral part of the overall IT strategy, we'd like to 
choose the software development to enhance the IT management capabilities since 
it is much more linked to the business practice and the innate strategy of the 
organization. The Software Quality Management is relevant even if the project is 
outsourced to an independent contractor as shown on the development of the 
Capability Maturity Model (CMM). This chapter will introduce the Software 
Development Project and review various efforts to improve the software 
development process management such as the CMM, Bootstrap, Trillium, ISO 
9001/TickIT and SPICE project. 
Software Development Project 
In spite of the marvelous growth of IT industry over last two decades, 
including the software engineering methodologies, models and standards, the 
software development is still a huge challenge to every business and IT manager. 
-17 -
As a statistics 16 shows, the software development is extremely complicated and 
exposed to the various risks. To better understand the risks and opportunities in 
this process, the simplified software project process model will be reviewed as 
below. 
Software Project Process Model 
The development of software normally includes the creation of 
specification, design, build, integration and implementation, which requires three 
key components: the people involved, the organization of the development process 
and the technology used. Software developing has a unique mixed blessing of four 
essential difficulties 一 complexity, conformity, changeability and invisibility, and 
two advantages — no physical erosion and non random errors. The typical project 
process model is as shown on Figure 3 " below. 
16 Only 1.77% of software was used as delivered and 47.27% of software delivered 
was not successfully used. The remainder was either not delivered (28.8%), 
extensively reworked (19.2%) or used after changes (2.95%) Charette, Robert N. 
Software Engineering Risk Analysis and Management, Mcgraw-Hill, New York, 
1989 
17 Smart, Peter. "Improving Information Systems Development by Managing 
Project Risk" Software Quality Management VI, Springer 
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Throughout the project period, the overall tasks are categorized into three 
processes as above: Management processes, Delivery processes and Support 
processes. The Management processes comprise a number of project management 
activities typically performed concurrently such as Project management and 
administration, Planning and scheduling, Risk management, Quality assurance and 
Issue & change management. The Delivery processes relate to the actual creation 
of a product, software. The Support processes include Configuration management, 
Problem management, Operations infrastructure, Toolset management, Information 
gathering and Human Resources management, which also performed concurrently. 
Project Initiation Project development and implementation Project 
Analysis Design Build Test Integration Implementation completion 
Business Business 
Case ^ Management Processes _ _ • Realization 
Project control / (typically concurrent) Project status 
Requirement I J Deliverables 
Business ^ Delivery Processes U Business 
/ I (typically consecutive) k | Deliverables | 
S — �代 Support Processes | 人 p p o r t 
Requirement (typically concurrent) Deliverables 
Figure 3) Software Project Process Model 
This software project process model also has been standardized as the 
Software Engineering Standards (ESA PSS-05-0) by the European Space Agency 
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(ESA). The standards define the software life cycle into 6 phases and 4 major 
management activities as Figure 4 below. 
l ^ i ^ e n t s [ ！ ^ 丨 � �“ � � A & 0 
丨丨 A j ^ r p ： ： ^ — 丨 ： i z 
I Detailed Design 
{implementation J 
I , 1 � < 
Project Management 
Verification and Validation \ ^ 
Configuration Management ^ ^ p ^ 
^ ^ J 
Maintenance 
Figure 4) Life cycle phases and activities 
Software Quality Management 
Software quality management is a planned effort to ensure that a 
software product fulfils its requirements in four dimensions; 
-Development procedures: to utilize software design and development 
methodologies and tools 
-Quality control: to monitor quality during the development of software 
18 Khodabandeh, Arash and Palazzi, Paolo. Software Development: People, 
Process, Technology. CERN School of Computing, Sopron, Hungary 
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including planning, progress meeting, configuration management, 
documentation control and design reviews 
-Quality improvement: to establish activities for a human quality culture 
amongst software developers, like quality forums, quality improvement teams 
activities 
-Quality assurance: to ensure the quality management system is carried out 
properly. 
Capability Maturity Model (CMM) 
The CMM 19 was developed by the Software Engineering Institute (SEI) 
of Carnegie Mellon University under the contracts of the U.S. Department of 
Defense for the purpose of advancing the practice of software engineering of his 
external contractors. The Model is based on principles of product quality 
developed over the history that we reviewed in Chapter II above like that of 
Deming, Juran and Crosby. In a nutshell, "the Capability Maturity Model provides 
software organizations with guidance on how to gain control of their processes for 
developing and maintaining software and how to evolve toward a culture of 
software engineering and management excellence. The CMM was designed to 
guide software organizations in selecting process improvement strategies by 
Anonymous. SEI website, http://www.sei.cmii.edu/ 
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determining current process maturity and identifying the few issues most critical to 
software quality and process improvement.^^" 
The CMM determine the process maturity level of software 
organizations as per its five-point scale from Initial (Level 1) to Optimizing 
(Level 5). The short introduction and conceptual map of the five maturity levels 
1 
are as Figure 5 below. 
Level 1 The software processes for organizations at this maturity level are 
Initial characterized as ad hoc and occasionally even chaotic. Few 
processes are defined, and success often depends on individual 
effort. 
Level 2 Basic project management processes are established to track cost, 
Repeatable schedule, and functionality. The necessary processes discipline is 
in place to repeat earlier successes on projects with similar 
applications. 
Level 3 The software processes for both management and engineering 
Defined activities are documented, standardized, and integrated into a 
standard software process for the organization. All projects use an 
approved, tailored version of the organization's standard software 
process for developing and maintaining software. 
Level 4 Detailed measures of the software process and product quality are 
Managed collected. Both the software processes and products are 
quantitatively understood and controlled. 
Level 5 Continuous process improvement is enabled by quantitative 
Optimizing feedbacks from the processes and from piloting innovative ideas 
and technologies. 
20 Paulk, Mark C., Curtis, Bill, Chrissis, Mary Beth, Weber Charles V. Capability 
Maturity Model^'^ for Software, Version 1.1 (1993) SEI 
21 Ibid 
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Figure 5) The Five Level of Software Process Maturity 
Boosted by the popular acceptance of the SW-CMM Version 1.1 by the 
software community, SEI has developed CMMs for software, people, and software 
acquisition, and assisted in the development of CMMs for Systems Engineering 
and Integrated Product Development. The latest development in this initiative is 
the CMM Integration^^ (CMMI®) Product Suite. The models that the SEI is 
currently involved in developing, expanding, or maintaining include the 
following : 
- C a p a b i l i t y Maturity Model Integration (CMMI^'^) consists of three packages 
• SW-CMM® Capability Maturity Model for Software 
• SE-CMM Systems Engineering Capability Maturity Model 
• IPD-CMM Integrated Product Development Capability Maturity Model 
Anonymous. SEI website, http://www.sei.emu.edu/ 
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- P - C M M People Capability Maturity Model: The People Capability Maturity 
Model (People CMM) is a framework that helps organizations successfully 
address their critical people issues. Based on the best current practices in fields 
such as human resources, knowledge management, and organizational 
development, the People CMM guides organizations in improving their 
processes for managing and developing their workforces. 
- S A - C M M Software Acquisition Capability Maturity Model: a model for 
benchmarking and improving the software acquisition process. 
Bootstrap 
BOOTSTRAP is a methodology to improve the quality of software 
development processes. The Methodology incorporates the actual standards for 
software process definition and improvement. BOOTSTRAP has been developed 
to fertilize the good software engineering practices in Europe and to analyze the 
awareness of the European software industry in this area by a European consortium 
from 1990 to 1992 as a part of the ESPRIT program (the European Union's IT 
programme24). This European version of CMM is ftilly integrates requirement from 
several internationally recognized standards like ISO 9001, ISO 122207, ESA 
23 Bicego, A. et al "BOOTSTRAP 3.0 — Software Process Assessment 
Methodology" Software Quality Management VI. Information from Bootstrap 
Institute website http://www.bootstrap-institute.com/ 
24 Esprit website http://www.cordis.lu/esprit/home.html 
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PSS-05-0, CMM and ISO/IEC TR 15504 as Figure 6 below and it enables you to 
compare your assessment result to CMM capability levels. 
^ ^ ^ 
C F ^ I ^ ^ ^ Y ’ 
Figure 6) Integration of requirements of international standards 
The focus of BOOSTRAP and the supported goals of the method are: 
- V a l u a t i o n of the capability level on SPU (Software Producing Unit) and 
project level for 
• process categories 
• each process 
- Comparison of capability levels between the projects and the SPU 
- B e n c h m a r k i n g the capability level against European mean value 
• overall 
• in the defined business segment 
- I d e n t i f y i n g the main strength and weaknesses of the company 
- S u p p o r t to define adequate business goals 
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- D e f i n e and implement an improvement plan 
The main characteristics of the method are: 
- Suitable for small and big enterprises 
- Supported by experienced Assessors and adequate tools 
- Assessor qualification and knowledge is controlled by the BOOTSTRAP 
Institute 
- B e n c h m a r k i n g against other companies in the same business sector 
- S u p p o r t in using the results to start with the process improvement 
One result of a BOOTSTRAP assessment is a detailed analysis of the capability 
level of the company and the projects. Based on this detailed analysis the 
assessment generates the first draft version of an improvement plan, which can be 
used to plan und realize the process improvement steps toward higher maturity 
Trillium 
Trillium25 has developed by Bell Canada, Northern Telecom and Bell-
Northem Research to provide a means to initiate and guide a continuous 
improvement program. The Model is used in a variety of ways: 
- t o benchmark an organization's product development and support process 
capability against best practices in the industry, 
25 Anonymous. Trillium: Model for Telecom Product Development & Support 
Process Capability, Trillium, 1994 
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- i n self-assessment mode, to help identify opportunities for improvement within 
a product development organization, and 
- i n pre-contractual negotiations, to assist in selecting a supplier. 
The Trillium model is still based on CMM Version 1.1 and modified to 
align Trillium levels with key industry indicators and the standards which it 
encapsulates. 
Table 1) Trillium levels 
^ 
Trillium Trillium Trillium Trillium Trillium 
Industry 
Level 1 Level 2 Level 3 Level 4 Level 5 
Indicators 
Process Ad-hoc Project based Organization 
Wide 
Standards None CMM Level CMM Level CMM Level CMM Level 
2+ 3+ 4+ 5 
IEEE 730， IEEE 1012 




Process None Unstructured Deployed Systematic 
ISO 9001/TickIT 
The TickiT program was created by the United Kingdom Department of 
Trade and Industry (DTI) and the British Computer Society to provide a method 
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26 
for registering software development systems based on the ISO 9000-3 standard. 
ISO 9000-3 is a guidance document which explains how ISO 9001 should be 
interpreted within the software industry. It cannot be certified, as it is for guidance 
only. For an organization to become TickIT registered, it must be able to 
demonstrate that it meets the requirements of ISO 9001 with respect to software 
development. In practice, any good implementation of ISO 9001 should meet most 
of TicklT's requirements. 
SPICE 
Software Process Improvement and Capability determination (SPICE) is 
a major international initiative to support the development of an International 
Standard for Software Process Assessment. 2? The functionality and differentiation 
factor of SPICE over other methods above is that it's the emerging standard, rather 
than just another model, to provide a harmonization path for the dominant design 
competition among several assessment models and methods developed since the 
early 1990s. This standardization project has achieved its first version in June 1995 
and was published as “ISO/IEC TR 15504:1998 - Software Process Assessment" 
after the further standardization process. 
26 Anonymous, ISO UK website, http://www.iso-9000.co.Uk/8/01 .html#overview 
The requirements of the TickIT registration scheme were modified by the DTI in 
the first week of September 1998 so that it is no longer a mandatory requirement 
within the UK. 
Anonymous. SPICE website, http://www.sqi.gu.edu.au/spice/ 
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The ISO/IEC TR 15504 standard does not define an explicit assessment 
method. It does, however, define the requirements for an assessment method. This 
means that there may be many assessment methods available, all of which meet 
these requirements. Right now, there are a number of organizations that provide 
public or commercial assessment methods that are claimed to meet the method 
requirements defined by ISO/IEC TR 15504.^^ 
The benefits of this standard provided would be a unified standard for 
the assessment and improvement for the software process management to the 
software vendors. It has been beneficial to the purchasers of software to determine 
the capability of software suppliers and assess the risk involved in selecting one 
supplier over another. 
28 Anonymous. SPICE World website. “The impact of ISO/IEC TR 15504 on 
CMMI effort" 
http://www.spiceworld.hiTi/www/The Impact of ISO lEC TR 15504 on the C 
apabilitv Maturity—Model CMM Integration Effort.html 
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CHAPTER IV 
CMM PRACTICES IN THE WORLD 
The CMM has been accepted as the de facto standards of the software 
process assessment and improvement throughout the world. The standards and 
methodologies have been the basic framework of other followers such as Bootstrap, 
Trillium and SPICE project. The overview of the CMM practices in the world will 
be presented with the recent statistical report issued by the SEI as the "Process 
Maturity Profiles of the Software Community 2002 mid-year Update" on August 
2002. 
Two studies relating to the CMM practice and the software process 
management in general have been made recently in Taiwan. The level of the CMM 
in Taiwan will be reviewed with these studies. They will also serve as the 
comparative data for our study of the software process management in Hong Kong 
at the next Chapter. 
The CMM Practices - Worldwide 
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The report covered the total 2,325 assessments conducted from the 1987 
to June 2002 and reported to SEI as of July 2002. The brief introduction is as 
follows. 
- A c c u m u l a t e d assessments 
2,325 Assessments in 48 countries 
1，756 Organizations participated 
512 Companies participated 
9,632 Projects assessed 
- T y p e s of organizations 
Considering US only, services and manufacturing organizations are 
participating the most and followed by the finance, public administration and 
transportation as shown Figure 7 below. 
Transportatton Public Administration 
Retal Trade Whotosate Trade Communication. Eledric, G a s / - (indudlrig De(er»s«) Pnmary M«ai inausmes 
Q y^ — 0 . 5 % "A and Sanitary Saivicos / 4.6% 
\ /Phance, Insurance and Real Chomicals And Altod 
J , 对 诚 、 丨 J ^^^^ Printing A«d Pubishing 
S S ^ J j t l l l l . -odusl^ a-MaC^ ervAnd 
Equipmant 
Electronic & Other Electric 
X ^ ^ M ^ B L ^ Equipment 
\ 3.4% 
\ 7 ^ ： ： ^ ^ ^ ^ ^ ^ instrumcfits And Related 
Services / VNS^ ：：^^  ^ ^ Pfoducts 
7 \ Sovices 
� — \ X, ^ \ ^ S a r v i c e s , Nec 
Engrawing & Managemam \ 0.1% 
Business Sefvic«s� Swvteos \ HeaWi SetvicwV Mombarship Organizations 
19 3 % 6.9% 0,4% 0.2% 
Figure 7) the CMM Assessment Profile by Types of Organizations 
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—Organization size 
About half of participants are having less than 100 software personnel as 
shown on Figure 8 below. 
1001 to 2000 2000+ 
1.9% 0.9% 
301 to 500 \ \ / 
~ 7 \ \ ‘ ‘ / \ 25 to 50 
/ \ \ ‘ / 
201 to 300 \ \ ' 义 ^ ‘ > 
10.1 呢 I 
X / ' • • / 51 to 75 
‘ ‘ . V ‘ � ‘ r 蘭 
101 to 200 ’ \ / 
Figure 8) The CMM Assessment Profile by Organization Size 
- T r e n d s in the Community Maturity Profile 
The historical data showed not only the growing accumulated organizations but 
also the significant growing profiles of the maturity levels as Figure 9. 
In year 2000 onward, the majority organizations are in the repeatable level or 
defined level. In year 2002, organizations in the top level of 'managed or 
optimizing level' have passed 10% hurdle. 
The time to move up to the next level also has been shorten from average 39 
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Figure 9) The CMM Assessment Profile Trend 
Two studies on Software Process Management in Taiwan 
Taiwan has joined the bandwagon of the CMM in 1996 when the Bureau 
of Industry at the Ministry of Economic Affairs commissioned the Software 
Industry Productivity Task Force (SIPTF) to increase the institutionalization of the 
CMM practice in Taiwan's software industry.^^ The following two studies are 
intended to show the software process management status in Taiwan. 
Software Process Management in Taiwan: 
A Longitudinal Study of Top 1000 C o m p a n i e s � � 
29 Li, Eldon Y., Chen, Houn-Gee and Lee, Tien-Sheng, Software Process 
Management in Taiwan: A Longitudinal Study of Top 1000 Companies 
Ibid 
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This research was intended to explore the status of software process 
management (SPM) in top 1000 Taiwanese companies and make the comparative 
analysis against its earlier study and those of Japan and US. 
Research Method 
- S a m p l e : top 1000 companies were selected from a Directory by China Credit 
Information Service, Ltd., and 101 usable questionnaires were collected. 
- T i m e : 2000-2001 
一 Questionnaire: the same questionnaire for the survey in 1996 was used for the 
comparison purpose and the questionnaire has total 89 questions for measuring 
the CMM level. 
Results 
- T h e top companies in Taiwan implemented on average 43.7% of the 89 key 
practices of the CMM with the increasing trend, which attributed to the SIPTF 
initiative by the Taiwan government and the adoption to the software 
engineering curricula of Taiwanese universities. 
- T h e sign of dichotomy pattern has been monitored, having one group of high 
achievers and another group of low achievers with a large gap between two 
groups. 
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- C o m p a r i n g to Japanese and US data reported in 1991, Taiwan companies are 
still behind in the six key practices — (1-3) gathering statistics on software 
design errors, software code errors, software test errors, (4) empowering first-
line managers and (5-6) conducting software code reviews and internal 
software design reviews. 
Software Project Process Management Maturity 
and Project Performance^' 
This research (called herein after as "SPPMM-Taiwan") was intended to 
examine the implication of the software process management maturity on project 
risks and project performance with a survey to the corporate IS managers in 
Taiwan 
Research Method 
- S a m p l e : 650 Information Service Industry Association (CISA) members in 
Taiwan and 196 usable questionnaires collected. 
- T i m e : Winter 2000 �S p r i n g 2001 
- T h e Questionnaire: total 120 questions consist of 38 questions for the software 
process management maturity, 20 questions for the project risk and 62 
questions for the project performance as shown on the Appendix 2 for the 
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questionnaire and Appendix 3 for the factor matrix of the questionnaire. The 
questions for the SPM maturity are key process areas (KPA) representing the 
CMM level 2 to level 4. 
Results 
一 SPM maturity level influences its project risk during system development and 
its project performance respectively. But the relationship between project 
performance and project risk are not statistically significant at p=.05 level 
- U p o n examining the relationship between each project maturity factor and 
each project risk factor, it turned out that different software process areas have 
different impacts on different project risk factors. 
- T h e software process maturity assessment in the study averaged 3.09 
comparing with the average maturity of 3.26 in US. 
31 Wu, Melody, Chen, Houn-Gee and Jiang, James J. Software Project Process 
Management Maturity and Project Performance 
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CHAPTER V 
SOFTWARE PROCESS MANAGEMENT IN HONG KONG 
In spite of the popularity in other countries, the adoption of the CMM in 
Hong Kong was known as very preliminary stage. This chapter will review the 
current status of the CMM in Hong Kong through the primary research. 
The original research is to make the comparative analysis between Hong 
Kong and Taiwan for the “Software Project Process Management Maturity and 
Project Performance." The same questionnaire used by the SPPMM-Taiwan study 
has been sent out through email to all members (known as around 1,000 over) of 
the HKSPIN (Hong Kong Software Process Improvement Network) in the 
collaboration with the Chairman of HKSPIN, Prof Hareton Leung. The same 
questionnaire has been posted in the website to accommodate the growing 
demand of the online survey and to test the efficacy of the online survey. In spite 
of the exhaustive efforts to collect the sizable responses through Prof Leung, it is 
too short to collect the sizable samples, comparing to from 10 weeks to a few 
months period of two Taiwan studies. Moreover the restriction of the direct contact 
Project Online Questionnaire http://infopoll.net/live/surveYs/s21288.htm 
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to the members due to the privacy protection has made the fatal barrier to the data 
collection. 
Since the sample size of 7 is too small, case studies on 5 companies in 
Hong Kong have been done as remedial work. These case studies would show the 
current practices of the software quality management and IT strategies. 
The analysis of the total 7 respondents has been done into two directions 
- f i r s t , the pure comparison of the mean of each respondent against that of the 
Taiwan study (Software Project Process Management Maturity and Project 
Performance by Melody Wu et al), second, the factor comparison of all 
respondents and the Taiwan study based on the mean value. 
The CMM in Hong Kong 
Hong Kong is regarded as one of the leaders in applying the most up-to-
date information technology to applications systems implemented. Compared to 
other nations, Hong Kong is rather slow in the adoption of the CMM. A study 
conducted by the Software Industry Information Centre in 2002 revealed that only 
6.8% of independent software vendors (ISVs) interviewed had already 
implemented the CMM. Moreover, a few organizations in Hong Kong that have 
achieved the CMM Level 2 or above are large corporations, and majority of them 
are multi-national companies with corporate direction to achieve CMM. Besides 
the CMM, other quality management framework like ISO 9001 is also not gaining 
ground in Hong Kong. By 2002, around 25 IT companies are certified in ISO 
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900133. Most of the local companies are reluctant to commit to the CMM due to 
lack of vision and resources. According to Software Engineering Institute, 1,124 
organizations participated in CMM assessment from 1998 to June 2002, of which 
43.2% achieved Level 2 while 23.4% were in Level 3. U.S. continued to be the 
leader in the CMM adoption, with 1,563 accumulated cases in August 2002 (see 
Figure 10 below)34. came second with 187 accumulated cases of the CMM 
assessment, but their maturity status was very high because 50 out of 77 
organizations worldwide that have achieved the CMM Level 5 were based in India. 
Hong Kong was not even in the top 10 list. 
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• N o . o f C a s e s + Growth Rate between Mar '02 and Aug ’02 ] SEI, August 2002 
Figure 10) Top 10 countries participating in CMM assessment 
Hong Kong Software Engineering Crisis and Opportunities Discussion Paper-
July 2002, Hong Kong Computer Society and Hong Kong Software Improvement 
Process Network, p.5 
Software Industry Information Center Journal, issue no. 90, March 2003, p.l , 2 
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In our recent survey of over 2000 IT companies, only 7 responses were 
received; the respond rate was less than 1%. This result showed the lack of 
enthusiasm in the CMM within the industry. Most Hong Kong software 
companies still prefer to apply advanced technology to gain market edge and 
remain competitive. However, with the exception of a few established 
organizations, the resources and commitment to quality on internal software 
development and outsourcing projects are rare, leading to a limited growth in the 
software development industry in HK especially in software process improvement. 
To promote the CMM in Hong Kong, benefits of the CMM must be folly 
explained and visualized by the companies. For example, maturity level of the 
CMM is frequently assessed. The rationale behind this improvement of maturity 
level is that the confidence of customers, particularly large companies which are 
involved in the CMM or other quality management frameworks, is directly linked 
to the maturity level. As a result of enhancement of the CMM level, .software 
development risk will be gradually reduced, development period will be shortened, 
manpower cost and material resources cost will be lowered, and the incidence of 
errors will be reduced. 
In view of this potential benefits, The Hong Kong Software Process 
Improvement Network (HKSPIN) was established in 1995 to promote the 
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awareness of the software improvement process. Its purpose is to share the 
experience and assist the industry in software process improvement^^. 
To ftirther enhance the competitiveness of the software industry, Hong 
Kong government provides financial assistance to local software companies to 
obtain certification of the Capability Maturity Model (CMM) by setting up the 
Innovation and Technology Fund, which endorses US$ 640,000 program for 
supporting the software companies. Each software company could receive a 
maximum grant of >38,000 dollars for obtaining the certification of CMM, an 
international quality standard for software development^^. The objective of this 
Government initiative is to build up a group of Hong Kong software companies 
with world recognized quality certifications. 
The Central Government of China actually led the governmental 
initiative, and is highly committed to promote the CMM as well. It has established 
a trade development fund to provide financial support and in some cities like 
Zhuhai, a reward ofRMB 300,000 — 500,000 is granted to ISVs that have acquired 
CMM Level 2. The SEI survey also revealed that mainland China witnessed a 
106% growth in the number of the CMM assessment during March 2002 and 
August 200237. Additional impetus to CMM adoption is the positive perception of 
CMM. It is viewed as a competitive tool, which demonstrates that a company 
Hong Hong Kong Software Engineering Crisis and Opportunities Discussion 
Paper- July 2002, Hong Kong Computer Society and Hong Kong Software 
Improvement Process Network, p.6 
36 “Hong Kong announces plan to flind software development", BBC Monitoring 
Service, United Kingdom -17 Jan 03 
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operational process is effective and is capable of delivering high quality software 
products. As a result, CMM maturity level is translated into a company confidence 
level, which can attract foreign or local customers. 
Case studies on the SPM in Hong Kong 
Total 5 companies participated in the case studies. Three companies are 
the branch office of the multinational company and two are purely Hong Kong 
based companies. Three companies are in the IT services industry, one in the 
chemical production and one in the stock brokerage company. The detailed review 
of each company has been made into three areas; the company profile, the software 
quality management system and the software process management (SPM) maturity 
and project performance. 
Case 1: Dow Chemical 
Company profile 
Dow is a leading science and technology company that provides 
innovative chemical, plastic and agricultural products and services to more than 
170 countries with annual sales of $28 billion. Hong Kong is Dow's Pacific Area 
headquarters and also Pacific headquarters for several business areas. The Hong 
37 Software Industry Information Center Journal, issue no. 90，March 2003, p.l 
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Kong office provides sales services to Hong Kong and mainland China. The 
overall IT personnel are over 500 persons. 
Software Quality Management System 
Dow Chemical has been an early adaptor of the advanced IT and IS to 
enable their global strategies. The myriad network supporting the diverse 
worldwide product divisions and also the geographical harmony over 170 countries 
has been always a challenge. Especially owing to the characteristics of the industry, 
they formed various strategic alliances as part of the expansion strategies, which 
drove out the legacy fragmented IT system. They have gone through the business 
process reengineering (BPR) as early as 1992 and employed the enterprise resource 
planning (ERP) system, SAP R2, from 1995 with the using plan up to 2004 with 
the investment over $ 700 millions. 
In terms of the software development, Dow Chemical has adopted 
following strategies; 
- O u t s o u r c i n g model: while the internal teams concentrate on the overall 
information system management and development strategy with the 
cooperation of the business units, most of the actual software development 
process has been outsourced to the external so-called "software factory." At 
the moment, the Hong Kong office contracted a Philippine software house 
considering two major advantages 一 English capability and geological 
proximity. 
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- R O I model: Dow Chemical has developed internal ROI model when it 
develops a customized system and provides them to other business units, new 
investment projects or J/V projects. ROI model is not based on purely the 
dollar amounts but also three other factors - Time (development and 
implementation period), Quality (the business process improvement) and 
Satisfaction (user friendly). 
Time Quality 
$ Satisfaction 
-Process-oriented: As the chemical production is based on the process, the 
software development has built on this core competency. Upon developing 
new projects, four related parties - users (business department), programmers 
(SAP specialists), consultants (Accenture) and subject matter experts (internal 
expert of a specific functional area such as supply chain management with 
profound work flow knowledge, these experts accredited by the company)-
form the team to guarantee the smooth work process with other business areas. 
SPM Maturity Level and Project Performance 
According to the survey result against that of the SPPMM-Taiwan study 
as below, Dow showed much higher maturity level of 4.18 (average Taiwan of 
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3.09), lower project risk of 3.06 (average Taiwan of 3.10) and higher project 
performance of 3.80 (average Taiwan of 3.35). It is deducted that the maturity 
level of the branch office of the global company is much likely following to its 
mother company. There is an opportunity to proliferate the CMM in Hong Kong 
through the branch offices of the global companies. 
f^agei^en Risk Performance  
Maturity  
Average Taiwan 3.09 3.10 3.35 
Dow Chemical ^ ^ ^ 
rIK.  
Case 2: Oracle Hong Kong 
Company profile 
Oracle Hong Kong is the local subsidiary of Oracle Corp. Established in 
1986，Oracle Hong Kong employs 200 people serving some 800 customers across 
the Hong Kong SAR. Clients include major corporations in all industry segments, 
as well as key government departments and service organizations. With a strong 
pool of software and industry expertise, coupled with ISO-certified technical 
support and education services, Oracle Hong Kong's product line includes 
database server, enterprise business application, and application development and 
decision support tools. 
Software Quality Management System 
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Oracle ROI is managed by a program called Global Post-Implementation 
ROI program, which is designed to visualize the economic impact and return on 
technology investment. This program sponsors and funds a third party assessment 
on IT expenditure. Two deliverables will come from this assessment. First is 
proprietary report, which includes detailed investment impact, cost benefits, and 
ROI analysis. Second is a case study, which includes an objective third party 
analysis, and a data source for joint-marketing activities. The rationale of using a 
third party assessment is to ensure that bias from internal staffs is eliminated, and 
objectivity is achieved. 
The quality of products and services provided by Oracle Hong Kong is 
maintained by a product called Oracle Quality, which documents the quality 
standards associated with products and processes, and facilitates collection of 
results related to ISO 9000 certification standards. ISO 9000 serves as the 
backbone for this quality process. The details of the process are described as 
follows: Firstly, the quality collection plan defines the critical quality data to 
collect and track, and the test and inspection instructions to document. This plan 
ensures that the correct quality data is collected at the correct step, by the correct 
operator. Secondly, the quality specification defines critical collection elements 
and specification limits for specific items. Thirdly, the collection plan attachments 
and specification attachments will display the standard operating procedures and 
other relevant ISO 9000 documentation throughout the quality data collection 
process. The objective of the Oracle Quality process is to ensure the consistency in 
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execution and maintenance of internal operation procedures, which can 
significantly affect a company's ability to produce high quality products and 
services. 
Quality Management System not only covers software development, it 
also extends to human resources. In Oracle, a program called Three-Tier 
Certification is designed to maintain high quality of its IT professionals, and to 
deliver the best service to the organizations they serve. Three tiers are Oracle 
Certified Associate, Oracle Certified Professional, and Oracle Certified Master. 
The benefits of this program are two-folded. To Oracle, this program sets a clear 
career progression path for employees, who can increase their marketability and 
recognition, increase employee's retention, and improves quality of in-house 
development. To the organizations it serves, they are very confident about the 
service because this program ensures that the quality of service delivered by its 
employees is high and consistent through this people quality assurance process. 
IT Project Management of Oracle Hong Kong is conducted through an 
eight-step process, which includes Track Budget, Report Status, Escalate Issues, 
Report to Management, Communicate, Conduct Reviews and Meetings, Provide 
Guideline for Customer Escalation, and Control Project Change. The details of the 
process are summarized as follows: 
- B u d g e t tracking is conducted throughout the project, and is refined with 
respect to design changes. The main focus is to measure actual expenditures 
and budgeted costs. 
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- S t a t u s reporting starts at the inception of the project, and continues through to 
the end. The progress is monitored by three colours' codes, which are "on 
track，，，"in difficulty without delay", and "in difficulty with delay". 
- A n y issue concerning a project can be escalated to Senior Management at any 
time, and management report is prepared on a monthly basis. 
- P r o j e c t reviews are held weekly with Senior Management, and will happen at 
least three times during the project life cycle. Technical reviews are held with 
the planning and engineering groups. The objective is to ensure that the 
solution conforms to Oracle IT global standards, assist with the design for the 
solution, and agree to the cost and design of the solution. 
- A f t e r the reviews, finally, customer escalation procedure is communicated to 
customers as a means of quality assurance, and project change control will 
keep track of any changes in budget and timeline throughout the project. After 
the project is closed, the relationship with the customer is transferred back to 
Service Planning. 
- T h e project manager will continue dialog with the customer as needed and 
verify that the project achieved the stated business objective by doing an audit 
after three months. A post implementation audit will be completed by Service 
Planning 
SPM Maturity Level and Project Performance 
According to the survey result against that of the SPPMM-Taiwan study 
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as below, Oracle showed much higher maturity level of 3.54 (average Taiwan of 
3.35), higher project risk of 3.87 (average Taiwan of 3.10) and higher project 
performance of 3.42 (average Taiwan of 3.35). The survey result is different from 
the two hypotheses of the Taiwan study. It still verifies that the maturity level has 
the positive correlation with the project performance, but the negative correlation 
between maturity level and project risks is rejected. High project risk is related to 
the company culture as well, which is characterized as aggressive and proactive. It 
is deducted, however, that the maturity level of the branch office of the global 
company, like that of Dow Chemical, is much likely following to its mother 
company. There is an opportunity to proliferate the CMM in Hong Kong through 
the branch offices of the global companies. 
Project Process „ . ^ „ • ^ , / i Project Project Management , ^^  n f . Risk Performance  Maturity  
Average Taiwan 2.95 3.10 3.35 
O工 l e 3.54 3.87 3.42 
Case 3: Bentley Systems Inc. (Hong Kong) 
Company profile 
Bentley Systems Hong Kong is the local subsidiary of Bentley Systems 
Inc., which is a global provider of collaborative software solutions that enable 
customers to create, manage and publish architectural, engineering and 
construction (AEC) content. The software solutions are used to design, engineer, 
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build and operate large constructed assets such as roadways, bridges, buildings, 
industrial and power plants and utility networks. In addition, professional services 
for the software solutions also include implementation, integration, customization 
and training. Bentley is now serving more than 300,000 professionals and more 
than 20,000 companies and organizations world-wide. 
Software Quality Management System 
Bentley uses Quality Management System ISO 9001:2000 to assess its 
ability to meet customer and applicable regulatory requirements. However, 
Bentley has no special documentation and procedure to follow in terms of ROI 
analysis. Its current practice of ROI is to calculate the cost according to man-day, 
software, deployment resources, and the total revenue from the project. In order to 
facilitate business managers to evaluate the feasibility of the project, a 
questionnaire is developed to fit this purpose. 
1. Can Bentley deliver this bid on time or do we need an extension? 
2. Does the proposal meet all of the clients' needs in terms of budget, constraint, 
requirement, and delivery time? 
3. Have Bentley got the required resources for the project? 
4. Is the assessment of our competitors favorable to Bentley's bid? Is the proposal 
financially viable to the customer? 
5. Does Bentley consider the proposal from technical, commercial and legal 
perspective? 
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These five questions serve as the guideline to approve project. For the 
assessment of maturity, Bentley has no tool to assess maturity level at this stage. It 
will only assess the percentage of user requirements achieved before entering into 
a bid, tender or project. 
SPM Maturity Level and Project Performance 
According to the survey result against that of the SPPMM-Taiwan study 
in Taiwan as below, Bentley showed much higher maturity level of 3.18 (average 
Taiwan of 2.95), lower project risk of 3.01 (average Taiwan of 3.10) and slightly 
higher project performance of 3.38 (average Taiwan of 3.35). It proves the two 
hypotheses of the Taiwan study of between maturity level and "project risks and 
project performance" are accepted. 
Project Process n .丄 r» . , / 丄 Proiect Project Management , n r ,^ f Risk Performance  Maturity  
Average Taiwan 2.95 3.10 3.35 
BentleySystems ^ ^ ^ 
hllv 
Case 4: i-Cable 
Company profile 
i-Cable Communications Limited was incorporated under the laws of Hong 
Kong in May 1999 and was listed on both The Stock Exchange of Hong Kong 
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Limited and the NASDAQ Stock Market in the U.S. on November 24, 1999. The 
Wharf (Holdings) Limited in Hong Kong remains the ultimate controlling 
shareholder and approximately 79% of Company, with the balance held by the 
public. The Group owns and operates one of the territory's two near universal 
telecommunications networks; provides Pay TV service and creates its own 
contents that cater to local tastes. The Group also offers Broadband internet access 
service via its Internet Protocol (IP) overlay network. 
Software Quality Management System 
i-Cable is a typical Hong Kong company which emphasizes application 
of top technologies to gain the competitive edge. No quality management system 
is in place yet. The only monitoring system in place is for productivity, 
documentation, and cost. In terms of Project/Product evaluation, it uses the 
following methodology for product design. 
1. Three phases of product design: 
• Strategy and Analysis 
• High Level Design, in which the objectives are to define data and module 
requirements, and to communicate the technical aspects of design to 
marketing people, development staff and engineers. 
• Detailed Design, which completes all functional/technical design works, 
and resolves all upgrade, performance, integration issues. 
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2. After the product design, the project team will enter into the analysis phase. 
The objectives are to consolidate customers' inputs into an integrated and 
coherent preliminary release plan, to estimate timeline required, and to develop 
design essays in accordance with given standards or requirements. 
3. In order to measure the performance at each phase, standard deliverables are 
defined. They are preliminary release plan and product plans for each product, 
entity relationship diagrams, design essays for release candidates, design essay 
review with sponsors, final release plan, completed design essays, completed 
database and module designs, unit and system test plans, and formal detailed 
design reviews. For quality management initiative, no ISO or CMM project in 
the pipeline. 
SPM Maturity Level and Project Performance 
According to the survey result against that of the SPPMM-Taiwan study 
as below, i-Cable showed much lower maturity level of 2.19 (average Taiwan of 
2.95)，higher project risk of 3.19 (average Taiwan of 3.10) and lower project 
performance of 3.17 (average Taiwan of 3.35). It proves the two hypotheses of the 
Taiwan study of between maturity level and "project risks and project 
performance" are accepted. It implies that even the high tech company in Hong 
Kong does not aware that the quality management system would facilitate the 
quality improvement and the sustainable competitive advantages in the long run. 
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Project Process r> . ‘ r> • , / i Project Project Management , r» r , , ° � Risk Perronnance  Maturity  
Average Taiwan 2.95 3.10 3.35 
i-Cable 2.19 3.19 3.17 
Case 5: SinoPac Securities (Asia) Ltd 
Company profile 
SinoPac Securities (Asia) Ltd is one of the subsidiaries of SinoPac 
Securities in Taiwan, which was found in 1988 as the first-tier brokerage firm and 
underwriting firm in Taiwan. Its market share is approximately 14% in e-brokerage 
in 2002. The SinoPac Securities (Asia) Ltd established in 1994 and is the 
participants of Hong Kong Exchange and Clearing House (HKECH) 
Software Quality Management System 
As other brokerage companies, SinoPac Securities has focused on the 
internet-based online trading system recently. They have three IT teams — the IT 
manager and two specialists to take care of the IT infrastructure and the system 
management. So over 80% of their software developments are made by a local 
software house. Their annual development package is around HKD 1 million. 
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They have adopted the "Prince2^^" as the software project management 
system. The brief explanation about the major processes is as follows and the 
diagram as Figure 11 below; 
[ C o r p o r a t e or P r o g r a m M a n a g e m e n t ) 
• 1 … . 丄 “ I I I I l � 
二 ） I — D i r e， a Project 
T ~ I — T r ^ r T T 
乂•實ilt.k逃A a 卜,…�.�.....-.:.•'Vv^ 
Starting up | Initiating a Controlling 碎 Managing Stage ^ Closing a 
a Project W Project a Stage Boundaries ^ Project 
^suMzHi^snK 
M a n a ^ n g 
Product oeitveiy 
Planning 
Figure 11) The diagram of Prince2 project management system 
- P r o j e c t initial documents: once the project is initiated, the project team is 
consisted of including the members of the software house, the duty, 
performance, target period and cost are finalized 
- K i c k off meeting: upon the initial documentation, the kick off meeting is 
arranged to review the overall plan and form the steering committee. 
38 PRINCE2 is a process-based approach for project management providing an 
easily tailored, and scaleable method for the management of all types of projects. It 
was developed by the Office of Government Commercial of the UK in 1989. 
Prince2 website http://www.prince2.com/whatisp2.html#link 
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- S t e e r i n g committee meeting: the steering committee meets weekly or monthly 
to review the detailed progress of the project. Normally the project manager 
provides the detailed feedback to every member and the overall risks to all 
members. 
SPM Maturity Level and Project Performance 
Comparing to the mean value of the SPPMM-Taiwan study in Taiwan, 
SinoPac Securities showed much slightly higher maturity level of 3.18 (average 
Taiwan of 2.95), also slightly higher project risk of 3.21 (average Taiwan of 3.10) 
and much lower project performance of 2.75 (average Taiwan of 3.35). It is quite 
opposite result to the two hypotheses of the Taiwan study of between maturity 
level and “project risks and project performance." But the differences between the 
SinoPac Security and the average Taiwan are still less than one standard deviation. 
So it still might not be totally against the result of Taiwan study. 
Project Process ^ 
Management 碰 Performance  
Maturity  
Average Taiwan 2.95 3.10 3.35 
SinoPac Securities 3.18 3.21 2.75 
Implications of the Statistics 
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In addition to the case studies above, we still examined the implications 
out of the 7 respondents, especially owing to the mixed statistical data out to 5 
cases studies against the SPPMM-Taiwan study. The intuitive questions are "What 
is the average of 7 samples?" "Does it still show some deviation from the result of 
the SPPMM-Taiwan study?" "If then what makes the difference?" Due to the 
limited sample size, the analysis has been limited the factor comparison of the 
mean value as follows. The factor classification has been adopted from the 
SPPMM-Taiwan study as shown on the Appendix 2. 
Factor comparison of mean value 
The comparative table of all 7 respondents, their average and the result 
of the SPPMM-Taiwan study is prepared for easy review and the reference to the 
implications section as Table 2 below and the brief profiles of them as Table 3 
below. 
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Table 2) Factor comparison of Mean Value of the SPPMM study in Hong Kong 
Statistics of Software Process Management Maturity Factors 
Documented standards and 
procedures 4.40 4.20 4.00 2.40 4.20 2.80 2.60 3.51 2.82 
Process Metrics 3.50 2.90 2.30 2.10 2.40 3.40 1.00 2.51 3.02 
Organizational structure 4.33 3.67 3.50 2.17 3.33 3.67 1.86 3.22 2.65 
Measure and analysis 3.90 3.40 2.90 2.10 3.00 3.90 l.OO 2.89 3.32 
Project Process Management 
Maturity 4.03 3.54 3.18 2.19 3.23 3.44 1.61 3.03 2.95 
Statistics of Project Risk Factors 
Team Risk 2.46 4.08 3.38 4.00 3.38 1.00 1.85 2.88 2.77 
Organization Environmental 
Risk 2.56 3.22 3.11 3.00 2.56 1.11 2.00 2.51 2.62 
Lack of User Experience and 
Support risk 3.29 3.29 2.14 3.00 3.71 1.14 2.57 2.73 3.23 
Task Complexity Risk 3.50 4.50 3.40 3.00 3.10 3.50 2.63 3.38 2.93 
Users Attitude Risk 3.13 4.25 2.63 3.00 3.63 2.50 2.13 3.04 3.32 
Technical Risk 3.00 3.40 3.40 3.60 2.80 2.80 2.80 3.11 3.71 
Application Size Risk 4.50 4.33 3.00 2.75 4.00 3.75 3.67 3.71 3.14 
Overall Risk 3.20 3.87 3.01 3.19 3.31 2.26 2.52 3.05 3.10 
Statistics of Project Performance Factors 
Learn 3.75 3.00 3.50 3.00 2.75 4.00 3.33 3.15 
Quality and Operation 3.88 3.50 3.50 3.50 2.75 4.00 3.52 3.46 
Control and Flexibility 3.75 3.75 3.13 3.00 2.75 4.13 3.42 3.45 
Overall Performance 3.79 3.42 3.38 3.17 2.75 4.04 3.42 3.35 
Note) A，B, C, D, E, F & G are code for the respondents, "avg" is the average of 7 
respondents after the consideration of some omitted questions. "Taiwan" is the 
data from the SPPMM-Taiwan study. 
Table 3) Brief profiles of respondents of the SPPMM study in Hong Kong 
• � ?I d e n t i t y > -Jndust iy . “ n U e a m , 
A US MNC branch Chemical >500 
B US MNC branch IT >500 
C US MNC branch Project consultancy <=10 
D HK local company Cable TV <=10 
E Taiwan MNC branch Brokerage <= 10 
F Australia MNC branch Airline >500 
G HK local company 
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Implications 
Given the limitations and constraints, here are some implications out of 
our research on the software process management maturity and project 
performance. 
- A v e r a g e data: although the individual data showed the mixed results against 
that of the SPPMM-Taiwan study, the average data validates the result of the 
SPPMM-Taiwan study, i.e. the project process management maturity has the 
negative correlation with the project risk and positive correlation with the 
project performance. 
—Corporate strategy: the data set of "B" showed the much higher maturity level 
but also high project risk. The review of the factor table and further discussion 
with the interviewee, reveal that the project risk depends on the corporate 
culture to the risk and the strategy. The company is known as very aggressive 
to challenge the complicated and mammoth project and the corporate growth. 
- M N C branch: The maturity level of the MNC branch office of the global 
company is managed by its mother company. In spite of its lower recognition 
of the CMM, there is an opportunity to be proliferated in Hong Kong through 
the branch offices of the global companies. 
- L o c a l Hong Kong Company: This is a typical example in Hong Kong that 
shows the lack of enthusiasm in Software Quality Management. Effort and 
resources are invested in acquiring new application technologies, but quality 
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assessment system is not in place. Although the management is aware of the 
growing trend of the CMM in China, unfortunately, the competitive advantage 
of the CMM is not realized. 
- M a t u r i t y : As seen at the factor table of the maturity level, most of companies 
showed the higher level of maturity in the documentation and organization 
factors. It implicates that most of them are at least under the overall quality 
management system such as the ISO 9000:2001 or using a kind of the project 
management system to take care of the software development project process 
management. But the system may not be good enough to assess the maturity 




In the era of the information economy, how you build your 'soft' and 
‘hard，information infrastructure, and your strategy around them are compelling 
and critical factors of success. The flexible platform by making the dynamic 
synchronization of the IT strategy with the business strategy would be the starting 
point. 
For establishing the execution plan of the strategy, the developing quality 
management system would be a balanced assessment tool and the guideline for the 
establishment and improvement of the detailed plan. 
As noted, the systematic organization of the senior management into the 
software development process would be a key success factor. In this regards, 
business managers are to understand the overall software process and its 
management. The software quality management will not be limited to the quality 
assurance but to the continuous quality improvement. The CMM will be an 
effective and efficient benchmark although it would take some time and efforts to 
reach the repeatable level (level 2). 
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The CMM is really initial stage in Hong Kong. The early adoption will 
be a competitive advantage to the software company considering the bandwagon 
effects as the dominant standard in the world. 
Although the adoption rate of the CMM, or the software process 
management, is quite low at the moment, the positioning of Hong Kong as the 
regional headquarters of the global companies provides the opportunity to spike up 
the maturity level. 
The proliferation efforts of the CMM by the government are effective as 
shown on Taiwan cases and indispensable for the development of the software 
industry in the long-term perspective. It is also highly recommended to upgrade the 




Appendix 1) QUESTIONNAIRE 
Section I Organizational structures and procedures. This section describes the structure and 
processes in place to address information system (IS) deployment in your organization. Please 
respond to the questions by circling the most appropriate response according to the extent to which 
each structure or process is in place in your organization according to your personal knowledge and 
experience. Each item is represented by a 1 to mean "not at all" and by a 5 to represent "always". 
Thus a 1 indicates the item is not present in your organization. The intermediate numbers then 
represent the degree to which each structure or process is in place in your organization. Please 
provide your best estimate, leave the item blank only if you cannot estimate with some comfort. 
Not at all Always 
1. To what extent does the software quality assurance function have a 
management reporting channel separate from the software development 
project management? 1 2 3 4 5 
2. To what extent is there a software configuration control function for 
each project that involves software development? 1 2 3 4 5 
3. To what extent is a formal procedure used in the management review of 
each software development prior to making contractual commitments? 1 2 3 4 5 
4. To what extent is a formal procedure used to make estimates of 1 2 3 4 5 
software size? 
5. To what extent is a formal procedure used to produce software 
development schedules? 1 2 3 4 5 
6. To what extent are formal procedures applied to estimating software 
development costs? 1 2 3 4 5 
7. To what extent are profiles of software size maintained for each 
software configuration item over time? 1 2 3 4 5 
8. To what extent are statistics on software design errors gathered? 1 2 3 4 5 
9. To what extent are statistics on software code and test errors gathered? 1 2 3 4 5 
10. To what extent do software development first-line managers sign off on 1 2 3 4 5 
their schedules and cost estimates? 
11. To what extent is a mechanism used for controlling changes to software 1 2 3 4 5 
requirements? 
12. To what extent is a mechanism used for controlling changes to the 1 2 3 4 5 
code? (Who can make changes and under what circumstances?) 
13. To what extent is there a software engineering process group function? 1 2 3 4 5 
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Organizational structures and procedures (continued) Not at all Always 
14. To what extent is there a required software engineering training 1 2 3 4 5 
program for software developers? 
15. To what extent is a formal training program required for design and 
code review leaders? 1 2 3 4 5 
16. To what extent does the software organization use a standardized 1 2 3 4 5 
software development process? 
17. To what extent does the software organization use a standardized and 1 2 3 4 5 
documented software development process on each project? 
18. To what extent does senior management have a mechanism for the 1 2 3 4 5 
regular review of the status of software development projects? 
19. To what extent are the action items resulting from design reviews 1 2 3 4 5 
tracked to closure? 
20. To what extent are the action items resulting from code reviews tracked 1 2 3 4 5 
to closure? 
21. To what extent is a mechanism used for ensuring compliance with the ^ ^ 3 4 5 
software engineering standards? 
22. To what extent are internal software design reviews conducted? 1 2 3 4 5 
23. To what extent is a mechanism used for controlling changes to software 1 2 3 4 5 
design? 
24. To what extent are software code reviews conducted? 1 2 3 4 5 
25. To what extent is a mechanism used for verifying that the samples 
examined by software quality assurance are truly representative of the 1 2 3 4 5 
work performed? 
26. To what extent is there a mechanism for assuring the adequacy of 1 2 3 4 5 
regression testing? 
27. To what extent has a managed and controlled process database been 1 2 3 4 5 
established for process metrics data across all projects? 
28. To what extent is a mechanism used for managing and supporting the 1 9 3 4 5 
introduction of new technologies? “ 
29. To what extent is test coverage measured and recorded for each phase 1 2 3 4 5 
of functional testing? 
30. To what extent is review efficiency analyzed for each project? 1 2 3 4 5 
31. To what extent are the review data gathered during design reviews 1 2 3 4 5 
analyzed? 
32. To what extent are code and test errors projected and compared to 3 4 5 
actual? 
33. To what extent are analyses of errors conducted to determine their 1 2 3 4 5 
process related causes? 
34. To what extent are code review standards applied? 1 2 3 4 5 
35. To what extent is a mechanism used for periodically assessing the 
software engineering process and implementing indicated 1 2 3 4 5 
improvements? 
36. To what extent are design and code review coverage measured and 1 2 3 4 5 
recorded? 
37. To what extent is the error data from code reviews and tests analyzed to 
determine the likely distribution and characteristics of the errors 1 2 3 4 5 
remaining in the product? 
38. To what extent are design errors projected and compared to actual? 1 2 3 4 5 
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Section II Project Risk This section describes the risks that are typical for your organization 
when developing information systems (IS). Please respond to the questions by circling the most 
appropriate response according to the extent to which each risk exists in your organization 
according to your personal knowledge and experience. Each item is represented by a 1 to mean 
"not at all" present and by a 5 to represent "always present". Thus a 1 represents a complete lack 
of the identified risk. The intermediate numbers then represent the degree to which each risk exists 
to projects in your organization. Please provide your best estimate, leave the item blank only if you 
cannot estimate with some comfort. 
Technology risks Not at all Always 
1. New systems require the acquisition and installation of new hardware 1 2 3 4 5 
2. New systems require the acquisition and installation of new software 1 2 3 4 5 
3. A large number of hardware suppliers are involved in the development 
of systems. 1 2 3 4 5 
4. A large number of software suppliers are involved in the development 
of systems. 1 2 3 4 5 
5. A large number of people external to the organization will be using the 
developed systems (examples of external users would be customers 1 2 3 4 5 
using an automated bank teller machine, or an airline reservation 
system) 
Application size risks 
1. System project teams are too large to manage effectively. 1 2 3 4 5 
2. In terms of the scheduled number of person-days, system projects are 1 2 3 4 5 
very lengthy. 
3. In terms of months to completion, system projects are very lengthy. 1 2 3 4 5 
4. System projects have large budgets. 1 2 3 4 5 
5. Project teams have information system staff as members. 1 2 3 4 5 
6. Project teams have outside consultants as members. 1 2 3 4 5 
7. Project teams have information system users as members. 1 2 3 4 5 
8. Once implemented, systems have a large number of users. 1 2 3 4 5 
9. A large number of different hierarchical levels are represented by the 
employees who will be using the systems (for example, office clerks, 
supervisors, and managers each occupy different hierarchical levels in 
an organization). 1 2 3 4 5 
Expertise lacks on the project team 
1. Lack of expertise in the development methodology used in projects 1 2 3 4 5 
2. Lack of expertise in the development support tools used in projects 
(e.g., DFD, flowcharts, ER model, CASE tools) 1 2 3 4 5 
3. Lack of expertise in the project management tools used in projects 
(e.g., PERT charts, Gantt diagrams, walkthroughs, project management 1 2 3 4 5 
software) 
4. Lack of expertise in the implementation tools used projects (e.g., 
programming languages, data base inquiry languages, screen 1 2 3 4 5 
generators) 
5. The members of the development team are unfamiliar with the 
application types 1 2 3 4 5 
6. Insufficient knowledge of organizational operations 1 2 3 4 5 
7. Lack of knowledge of the functioning of user departments 1 2 3 4 5 
8. Lack of expertise in the specific application areas of new systems 1 2 3 4 5 
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Overall (in)ability of the development team 
1. An inability to work with undefined elements and uncertain objectives 1 2 3 4 5 
2. An inability to work with top management 1 2 3 4 5 
3. An inability in to work effectively in a team 1 2 3 4 5 
4. An inability to successfully complete a task 1 2 3 4 5 
5. An inability to understand the human implications of a new 
information system 1 2 3 4 5 
6. An inability to carry out tasks quickly 1 2 3 4 5 
System user risks Not at all Always 
1. Users have a negative opinion regarding the way in which systems can 
meet their needs 1 2 3 4 5 
2. Users feel no need of computerized support in carrying out the tasks 
for which systems are developed 1 2 3 4 5 
3. Users are not enthusiastic about the project 1 2 3 4 5 
4. Users have negative attitudes regarding the use of computers in their 
work 1 2 3 4 5 
5. Users are not ready to accept the various changes systems entail 1 2 3 4 5 
6. Users do not actively participate in requirements definitions 1 2 3 4 5 
7. Users are unavailable to answer development teams' questions 1 2 3 4 5 
8. Users are unaware of the importance of their role in successfully 
completing projects 1 2 3 4 5 
9. Users are not very familiar with information system development tasks 
and life cycle stages 1 2 3 4 5 
10. Users are not an integral part of the development team 1 2 3 4 5 
11. Users are not very familiar with information systems as working tools 1 2 3 4 5 
12. Users have little experience with activities to be supported by planned 
future applications 1 2 3 4 5 
13. Users do not respond quickly to development team requests (e.g. 
information or approvals) 1 2 3 4 5 
14. Users will have constraints in fulfilling their development 
responsibilities 1 2 3 4 5 
15. Users are not very familiar with application types 1 2 3 4 5 
Application Complexity 
1. Required hardware is technically complex 1 2 3 4 5 
2. Required software is technically complex 1 2 3 4 5 
3. Databases are technically complex 1 2 3 4 5 
4. New systems are intricately linked to existing systems 1 2 3 4 5 
5. All systems under development are intricately linked 1 2 3 4 5 
Organizational Environment 
1. The development of new systems requires that organizational tasks be ^ ^ 3 4 ^ 
extensively modified 
2. In general, new applications lead to major changes in the organization 1 2 3 4 5 
3. Relative to organizational standards, system development consumes a 
large number of person-days 1 2 3 4 5 
4. Relative to organizational standards, system project horizons extend a 
large number of months 1 2 3 4 5 
5. Relative to organizational standards, systems development consumes a 
large number of operational dollars 1 2 3 4 5 
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6. Conflicts among team members are frequent 1 2 3 4 5 
7. Conflicts among team members are serious 1 2 3 4 5 
8. Conflicts among team members concern unimportant matters 1 2 3 4 5 
9. Conflicts arise between users and team members 1 2 3 4 5 
10. Conflicts between users and team members are serious 1 2 3 4 5 
11. Conflicts between users and team members concern unimportant 
matters 1 2 3 4 5 
12. The role of each member on project teams is not defined 1 2 3 4 5 
13. Communications among those involved in the project are unpleasant 1 2 3 4 5 
14. The role of users in projects is not defined 1 2 3 4 5 
Section III Project Performance This section describes project outcomes that are typical for your 
organization when developing information systems (IS). Please respond to the questions by 
circling the most appropriate response according to the extent to which each outcome occurs in 
your organization according to your personal knowledge and experience. Each item is represented 
by a 1 to mean "never" occurring and a 5 to represent "always" occurring. Thus a 1 represents the 
outcome is never experienced by your organization. The intermediate numbers then represent the 
degree to which each outcome occurs. Please provide your best estimate, leave the item blank only 
if you cannot estimate with some comfort. 
Learning Never ... Always 
1. Knowledge is acquired by your organization about use of key 1 2 3 4 5 
2. Knowledge is acquired by your organization about use of development 1 2 3 4 5 
3. Knowledge is acquired by your organization about supporting users' 1 2 3 4 5 
4. Overall knowledge is acquired by your organization through the 1 2 3 4 5 
Control 
1. Effective control over project costs 1 2 3 4 5 
2. Effective control over project schedules 1 2 3 4 5 
3. Adherence to audit and control standards 1 2 3 4 5 
4. Overall control exercised over projects 1 2 3 4 5 
Quality of Interactions 
1. Complete training provided to users 1 2 3 4 5 
2. Quality communication between IS unit and users 1 2 3 4 5 
3. Users' feelings of participation 1 2 3 4 5 
4. Overall high quality of interactions with IS users 1 2 3 4 5 
Operational Efficiency 
1. Reliable software 1 2 3 4 5 
2. Efficient cost of software operations 1 2 3 4 5 
3. Wide range of outputs that can be generated and queries that can be 1 2 3 4 5 
4. Overall responsive software (to users) 1 2 3 4 5 
Flexibility 
1. Efficient cost of adapting software to changes in business 1 2 3 4 5 
2. Rapid adapting of software to changes in business 1 2 3 4 5 
3. Efficient cost of maintaining software over lifetime 1 2 3 4 5 
4. Overall long-term flexibility of software 1 2 3 4 5 
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Section IV. Please provide the following information about yourself and your organization. 
1. Your gender: female male 
2. Which best describes your position: IS Manager Project Leader IS 
Professional IS User 
3. The industry type of your company: Service Manufacturing Education 
4. Number of full-time employees in your Information System Department: 
<=10 11-50 51 - 100 101 -500 >500 
5. The average size of IS project teams in your organization: 
< 7 members 8 - 1 5 members 16-25 members 26 or more 
members 
6. The average IS project duration in your organization: 
< 1 year 1 - 2 years 2-3 years 3-5 years 6 or more 
years 
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Appendix 2) The factor matrix of the questionnaire 
Factor Matrix on Software Process Management Maturity 
Documented 
standards Organizatio Measure 
and Process nal and 
Items procedures metrics structure analysis Key Word 
C1 Software quality assurance 
C2 .64 Configuration control 
C3 .65 Formal management review 
C4 .62 Size estimated 
C5 .70 Software development scheduled 
C6 ^ Software cost estimated 
CI ^ Profiles of software size  
C8 ^ Software design errors  
C9 ^ Software code and test errors  
CIO .65 Managers sign off 
CI 1 Requirements change control  
C12 Code changes controlled  
C13 Software engineering process  
C14 ^ Developers training required 
C15 ^ Training review leaders  
C16 ^ Development standardized  
C I 7 .70 Standards documented, used 
CI8 .54 Senior managers review 
C19 .58 Design review items tracked 
C20 .56 Code review items tracked 
C21 ^ Compliance with standards  
C22 M Design reviews conducted 
C23 .64 Design changes controlled 
C24 .54 Code reviews conducted 
C25 M ^ SQA sample verification  
C26 .63 Adequacy of regression test 
C27 .49 Process metrics database 
C28 New technology intro. Managed 
C29 .58 Test coverage measured 
C30 .57 Review efficiency analyzed 
C31 .73 Design review data analyzed 
C32 .68 Code, test errors projected 
C33 .71 Error cause analysis 
C34 Code review standards 
C35 ^ Software process assessed 
C36 .57 Design and code coverage 
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C37 .68 Forecast remaining errors 
C38 .72 Design errors projected 
T l p h a .87 .90 .94 .93 
Note: Only loadings > .45 are shown. 





Orga. and Task Users Technica Appl. 
Team Envi. support complexity attitude 1 Size 
Items risk risk risk risk risk risk risk Key Word  
Trl .64 New hardware 
Tr2 .62 New software 
Tr3 .79 Hardware suppliers 
Tr4 .75 Software suppliers 
Tr5 .56 External users 
Asl Team size 
As2 .55 Many person-days 
required 
As3 .49 Many months required 
As4 Large budgets 
As5 .77 Info, system staff 
As6 Outside consultant 
members 
As7 .72 Info, system users 
As8 .69 A large number of users 
As9 .61 Different level users 
Tel .81 Development 
methodology 
Te2 .76 Development support 
tools  
Te3 .76 Project management 
tools 
Te4 .70 Implementation tools 
Te5 .79 Application types 
Te6 .81 Organizational 
operations 
Te7 .76 Function of user 
department 
Te8 .71 Specific application areas 
Ovl Elements and objects 
Ov2 .61 Work with top 
management 
Ov3 .64 Work effectively in a 
team 
Ov4 .66 Complete a task 
Ov5 .58 Human implications 
Ov6 .57 Carry out tasks 
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Sul .51 Negative opinion 
Su2 .64 Computerized support 
Su3 .76 Not enthusiastic 
Su4 .76 Use of computers 
Su5 .71 Changes systems entail 
Su6 .72 Requirement definitions 
Su7 .67 Development teams' 
questions 
Su8 .57 Importance of users' role 
Su9 .75 Tasks and life cycle 
stages 
SulO .1\ Integral part  
S u l l .19 Working tools  
Sul2 .82 Little experience 
Sul 3 .68 Development team 
requests  
Sul 4 .61 Development 
responsibilities 
Sul5 ,16 Application types 
Acl .49 Hardware technical  
complexity 
Ac2 .60 Software technical  
complexity 
Ac3 .67 Database technical  
complexity  
Ac4 .61 Link to existing system 
Ac5 .60 Link to all systems 
Oel Modify organizational 
tasks 
Oe2 Organizational major 
changes 
Oe3 .61 Many person-days 
consumed 
Oe4 .70 Many moths consumed 
Oe5 .68 Many dollars consumed 
Oe6 .66 Frequent conflicts 
Oe7 Serious conflicts 
Oe8 .71 Unimportant matters 
conflicts 
Oe9 ^ Frequent conflicts 
OelO .75 Serious conflicts 
Oel 1 .74 Unimportant matters 
conflicts 
Oel 2 .50 Team members' role 
undefined 
Oel 3 .70 Unpleasant 
communication  
O e l 4 M Users' role undefined 
Alpha I .94 .92 .91 .86 .90 .80 .81 
Note: Only loadings > .45 are shown. 
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Factor Matrix on Project Performance 
Quality Control 
and and Key Word 
Items Learn operation flexibility  
Lenl .87 Use of key technologies  
Len2 .89 Use of development techniques 
Len3 .63 Supporting users' business 
Len4 .63 Overall knowledge 
Conl .70 Effective cost control 
Con2 .71 Effective schedule control 
Con3 .70 Audit and control standards 
Con4 .61 Overall control exercised 
Qual .72 Complete training 
Qua2 .79 Quality communication 
Qua3 .80 Feelings of participation 
Qua4 .77 High quality of interactions 
Opl .66 Reliable software 
Op2 .62 Cost of software operations 
Op3 .67 Wide range of outputs  
Op4 .71 Responsive software 
Flxl .78 Cost of adapting software 
F1X2 ^ Rapid adapting of software  
F1X3 .73 Cost of maintaining software 
F1X4 .65 Long-term flexibility 
Alpha .90 .93 .92 
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